Modulation of carbachol-induced Cl(-) currents and fluid secretion by isoproterenol in rat submandibular acinar cells.
The effects of muscarinic and beta-adrenergic agonists on Cl(-) currents in acinar cells were investigated to clarify their role in the regulation of fluid secretion in rat perfused submandibular glands. Additions of isoproterenol (IPR) at 10(-8) to 10(-6) M and 8-(4-chlorophenylthio)-cyclic AMP (CPT-cAMP) at 10(-3) M to the perfusate suppressed carbachol (CCh; 10(-6) M)-induced fluid secretion. IPR and CPT-cAMP also diminished CCh-induced oscillatory Cl(-) current and increased CCh-stimulated non-oscillatory Cl(-) current. Propranolol blocked the effect of IPR on fluid secretion. IPR did not modulate the CCh-induced increase in intracellular concentration of calcium ions and intracellular pH in isolated cells. Propranolol blocked IPR-induced changes in Cl(- )currents, while propranolol itself increased CCh-induced K(+) current and reduced CCh-induced oscillatory Cl(-) current. Increasing external osmolarity with 50 mM sucrose abolished IPR-enhanced non-oscillatory Cl(-) current. Neither CCh-induced oscillatory Cl(-) current nor IPR-induced suppression of the oscillatory Cl(-) current was influenced by the hypertonicity. Perfusion of the gland with the hypertonic solution did not affect the IPR-induced suppression of fluid secretion. These results suggest that IPR induces the suppression of CCh-induced oscillatory Cl(-) current and potentiation of the non-oscillatory Cl(-) current via an increase in cyclic AMP level, and that suppression of the oscillatory Cl(-) current by IPR may contribute to the inhibition of fluid secretion from submandibular glands.